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FIKF (P<0.01). ALFEA] 0.5 kV/em. 4.0 kV/em
4.5 kViem H5XTRAMLE, HoERIA R 8K

Table 1 Effect of electric field on the absorption rate of sunflower seeds

Electric field Water absorption rate of sunflower seeds(%) Increment
strength(kV/em) 2 h 4 h 6 h 8 h 10 h 24 h 30 h 36 h at36h
Ckl 30.8¢ 1.5 38.8+ 1.4 458+ 1.0 503+ 1.4 5573+ 1.2 709+ 1.2 72.6+ 1.3 73.8t 1.5 0
0.5 35.1+ 1.0 45.8+ 1.3 53.2+ 1.5 56.1+ 1.3 60.72+ 1.3 71.7+ 1.2 765+ 1.5 785+ 1.3 6.4
1.0 34,6+ 1.2 52.0+ 1.5 53.1x 1.3 547+ 1.2 6321+ 1.3 685+ 1.3 73.1£ 1.4 762+ 1.5 33
1.5 3584 1.3 46.8% 1.5 54.0+ 1.4 553+ 1.2 6120+ 1.1 69.6+ 1.0 70.1%£ 1.3 75.6+ 1.5 2.5
2.0 36.84 1.4 49.7+ 1.2 55.6x 1.1 57.7# 1.3 63.30+ 1.3 71.4+ 1.4 782+ 1.4 826+ 1.3 11.9
2.5 36.0 1.4 45.0+ 1.4 52.8+ 1.3 54.0+ 1.3 60.62+ 1.4 688+ 1.9 740+ 1.6 782+ 1.3 6.0
3.0 37.5¢ 1.4 463+ 1.5 514+ 1.3 565+ 1.3 6547+ 1.3 763+ 1.4 81.0+ 1.5 84.8+ 1.1 14.9
35 435+ 1.3 42.0+ 1.5 53.1+ 1.4 542+ 1.4 5953+ 1.5 69.6+ 1.9 725+ 1.2 753+ 1.7 2.0
4.0 32,6 1.2 455+ 1.2 54.0+ 1.6 55.1+ 1.3 6220+ 1.1 727+ 1.3 76.7+ 1.4 80.0 1.5 8.3
4.5 33.7¢ 1.6 46.1x 1.5 514+ 1.2 56.0+ 1.3 63.00+ 1.0 758+ 1.4 79.3% 1.1 80.0+ 1.4 8.4
5.0 34.6 1.3 52.0x 1.3 53.0+ 1.3 547+ 1.0 63.00+ 1.5 68.5+ 1.3 732+ 1.6 76.3+ 1.8 34
5.6 34.0+ 1.3 415+ 1.2 51.8¢ 1.3 542+ 1.6 60.17+ 1.4 66.2+ 1.1 171.6+ 1.3 753+ 1.9 2.1
6.0 458+ 1.7 589+ 1.5 689+ 1.2 69.6x 0.9 7588+ 1.3 81.2+ 1.1 823+ 1.5 842+ 1.3 14.0
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Table 2 Effects of electric field treatment on the germination percentage, the germinating energy, the activity of

SOD and POD, the content of MDA and the relative electric conductivity of sunflower seeds under hyperosmotic

solution stress

Electric field Germination Germinating POD activity SOD activity =~ MDA content Relative electric
strength(kV/cm) percentage(%) energy(%) (ODyyy/g*min) (units/g*Fw) (nmol/g*Fw)  conductivity(%)

Ckl 98+ 1 88+ 2 5.0+ 0.2 349.2+ 49 13.8+ 0.8 15.1£ 0.9

Ck2 90+ 1 82+ 1 33+ 0.1 281.1% 3.3 15.4% 0.4 163+ 1.0

0.5 90+ 1 83+ 1 3.7+ 0.1 311.0£ 5.5 13.9+ 0.8 134+ 1.0

1.0 94+ 2 85+ 2 3.6+ 0.2 298.2+ 6.1 15.4+ 0.6 16.3+ 0.4

1.5 90+ 1 82+ 1 3.0+ 0.2 259.2+ 6.2 16.5% 0.8 17.8+ 0.6

2.0 95+ 2 87+ 1 4.0+ 0.2 336.7 4.6 10.8+ 0.5 9.3+ 0.5

2.5 90+ 1 82+ 2 3.7+ 0.1 265.9+ 3.7 13.7 0.6 14.4% 0.7

3.0 87+ 3 84+ 2 3.1 0.2 271.0+ 5.4 13.3% 0.7 13.2+ 1.0

3.5 96% 1 89+ 1 4.0+ 0.1 3519+ 3.9 11.0£ 0.6 11.2+ 0.7

4.0 92+ 1 83+ 1 33+ 0.2 269.0+ 6.9 17.0+ 0.6 183+ 1.1

4.5 96+ 1 89+ 1 4.0+ 0.1 337.6% 6.4 13.3+ 0.8 122+ 1.2

5.0 95+ 1 88+ 1 4.0+ 0.2 341.5+ 4.8 9.8+ 0.7 10.2+ 0.7

5.5 96+ 1 87+ 1 3.1+ 0.2 267.0% 6.7 12.5% 0.7 18.1+ 1.1

6.0 95+ 3 86+ 2 4.0+ 0.1 341.8+ 4.2 9.9+ 0.7 10.8+ 0.9

1A W, 78 PEG b5, Ck2 5 Ckl 41 (R4
PEG Jirie ) AHLL, Fl—5 [0 R 2 ZF Ik ZF 343 R T
MBS, HR ALY Ck2 4R izt
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0%~8.2% , AbHE 4 fF 2.0 kV/iem. 3.5 kV/em.
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Fig.1 Effect of electric field on the germination

energy and germination percentage under water
stress. - Germination percentage

& Germinating energy
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SOD B i 1% B9 2
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Ck1 AHLL, M7 BB VES R ILPEAC . (A& b4
5 Ck2 AL AT W, 280 Y Wt A 31 S IR R 1 A
PEG pa &, H R Hraa b B s 1 B A,
I HASFAEFR AT = AR R R % . Lrf, POD
PR BEAE-10.0%~21.0%, AbFE 44T 2.0 kV/em.
3.5 kV/em. 4.5 kV/em. 5.0 kV/em f1 6.0 kV/cm
XA, 0l mi@ e b 18.9% . 19.7%-
20.8%-~ 21.0%F1 19.4%, IL7 Rk B 2 2K
(P<0.01). SOD #& i J& 4 -7.8%~25.2%, Kb 4%
£ 2.0 kV/em. 3.5 kV/iem. 4.5 kV/em.
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MK 19.8% 25.2%. 20.1%. 21.5%F1 21.6%,
HERXBIN EEKT (P<0.01), SEERE R,
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Fig.2 Effect of electric field on the POD and SOD

activity under water stress. -~ POD = SOD
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Fig.3 Effect of electric field on the relative electric
conductivity and MDA content under water stress

- MDA = Relative electric conductivity
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ARBERP S T /K> BB R SOD Al POD 51, [
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MR NR I A A, 2R 20 B oIS F) A s AN e 3
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EFFECT OF ELECTRIC FIELD TREATMENT OF SUNFLOWER SEEDS
ON THE DROUGHT RESISTANCE IN THE GERMINATION STAGE

HOU Jian-hua', YANG Ti-qiang?,

LV Jian-gang?,

YANG Li-jun’, DENG Yi-bing®

(1. College of Agriculture, Inner Mongolia Agriculture University, Hohhot 010018, China;
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Abstract: After the sunflower seeds were treated with different electric field strength and water

stressed with PEG, the effects of electric field on drought resistance of sunflower seeds in the germinat-

ing stage were tested. The germination in high osmotic solution, the seed water absorption and the mem-

brane lipid peroxidation were determined. The results have shown that different electric field strength has

different effects on the water stress adaptability of the seeds in the germinating stage. The electric field

treatment can increase seed water absorption rate, germinating energy, germination rate and decrease the

damage to the cell membrane of the seeds. It also can enhance the activity of superoxide dismutase and

peroxidase and so the accumulation of malon-di-aldehyde in the seeds can be diminished. All these

changes were favorable for reducing the damage and strengthening the adaptability of water stress of the

seeds.

Key Words: Electric field; Sunflower seeds; Germination stage; Drought resistance



